All trans retinoic acid enhances CDDP-induced apoptosis: modulation of the CDDP effect on cell cycle progression.
We have previously shown that ATRA potentiates CDDP cytotoxicity in various ovarian carcinoma cell lines. In the present study, we found that the enhanced sensitivity to CDDP was due to an increase of CDDP-induced apoptosis in OVCCR1 and NIH-OVCAR-3 cells. In these cell lines, flow cytometric analysis indicated that CDDP induced an initial accumulation of cells in the S-phase, followed by an increase in the proportion of cells in G2/M phase. Pretreatment of OVCCR1 and NIH-OVCAR-3 cells with ATRA did not modify cell cycle parameters, but delayed S-phase exit of CDDP-treated cells. Bcl-2 over-expression inhibited both delay in S-phase exit and CDDP-induced apoptosis in ATRA-pretreated cells. The CDDP-induced S-phase accumulation of OVCCR1 cells resulted from an activation of CDK2/cyclin A activity. Our results indicate that ATRA-pretreatment modified the CDDP-induced regulation of CDK2 activity by the CDK inhibitors p21 and p27. Taken together, our findings suggest that ATRA potentiates the apoptosis induced by CDDP in ovarian carcinoma cells and that this action is sustained by modulation of the activity of CDK2/cyclin A.